AT1 receptor (AT1R) blockade prevents physiological cardiac hypertrophy induced by resistance training. Also, our group showed that a single bout of resistance exercise (RE) activates the AKT/mTOR which was also inhibited by AT1R blocker. Here, we investigated whether IGF1-receptor (IGF1-R) and MAPKs were also activated after a single bout of RE. Wistar rats were divided into Sedentary (SED); Sedentary treated with losartan (SED+LOS); Exercise (EX); and Exercise treated with losartan (EX+LOS). Cardiac tissue was obtained 5 and 30 minutes after 4 sets of 12 repetitions of squat exercise (80%1RM). We demonstrated that a single bout of RE did not induce IGF1-R tyrosine phosphorylation. ERK1/2 and P38 phosphorylation levels were elevated in the EX5min and EX30min groups however, only ERK1/2 was inhibited by losartan treatment (AT1R blocker). Next, we showed that β-arrestin-2 expression increased 28% in trained animals compared to sedentary group.
MAIN BODY OF THE TEXT
The cardiac hypertrophy (CH) is a well-known response to increased hemodynamic load to the heart and may be induced by different factors such as mechanical stress or neurohumoral factors (Iemitsu et al. 2006) . CH can be classified as pathological or physiological. The pathological CH occurs in response to situations such as hypertension, valve disease, myocardial infarction or genetic mutations. On the contrary, physiological CH occurs during the normal growth of the heart from embryonic and fetal stages of development until the adult life and also in response to exercise training (Fernandes et al. 2015) .
It is well established that angiotensin II type 1 receptor (AT1R) plays an important role in the development of pathological CH. However, we have showed increased AT1Rexpression after exercise training (swimming training) (Oliveira et al. 2009 ), and AT1R blockade has prevented physiological CH induced by exercise training (Barauna et al. 2008) .
It is generally accepted that activation of G-protein pathway of the AT1Rleadsto pathological cardiac remodeling, while G-protein independent pathways, mainly thought β-arrestins, increase cardiac performance, diminish cardiac fibrosis and decreases cardiomyocytes apoptosis (Violin et al. 2014) . We have showed that a single bout of resistance exercise (squat exercise) activates the well-known hypertrophic pathway AKT/mTOR pathway thought AT1Rin the heart (Melo et al. 2011 ). However, althoughtheIGF1-R has already been described to be activated by aerobic training (Kemi et al. 2008) , it is still unclear its role in response to resistance training.
To further dissect the role of AT1R in the physiological CH exercise-induces, we aimed to verify the AT1R intracellular pathways MAPKs and β-arrestin as well as its crosstalk with IGF1-R in response to resistance training.
Thirty-six male Wistar rats (10-week-old) were randomly divided into six groups (n=6/group): sedentary control (SED);sedentary control treated with losartan (SED+LOS);exercised and killed after 5 min(EX 5min); exercised and Animals were acutely (1 exercise session) and chronically (8 weeks protocol) exercised as previously described by our group (Barauna et al. 2008; Melo et al. 2015; Melo et al. 2011) . Rats fitted with canvas jackets were able to regulate the twisting and flexion of their torsos and were suspended in a standard position on their hind limbs. An electrical stimulation (20 V, 0.3-s duration, at 3-s intervals) was applied to the rat's tail by means of a surface electrode. As a result, the rats flexed their legs repeatedly, which lifted the weight arm of the training apparatus. The exercise groups performed 4 sets of 12 repetitions, with a 90-s rest period between each set and an overload of 80% of 1RM. This exercise regimen was performed after one week of adaptation to the apparatus. In the acute protocol animals performed a single bout of resistance exercise and rats were killed by decapitation after 5 or 30 min of completion the exercise and its heart were removed. In the chronic protocol animals were trained by resistance training for eight weeks, 5x/week as described above.
The frozen LVs pieces were homogenized in cell lysis buffer (100mM Tris, 50mM NaCl, 10mM EDTA, 1% Triton X-100 and protease inhibitors. Figure   1A ).There was a small, but significant, elevation in P38 phosphorylation in both EX5min (16%) and EX30min (14%) that was not inhibited by losartan ( Figure 1B ).
There was no difference in the JNK activation among groups ( Figure 1C In summary, the data showed here and previous published by us show that AT1R participates in the activation of both AKT/mTOR and ERK1/2 following a single bout of resistance exercise. AT1R has been shown to regulate both ERK1/2 and AKT in arrestin signalsomes (Kendall et al. 2014) . Kendall et al. (2014) observed that AT1R promoted cell growth and hypertrophy through β-arrestin-2-mediated mechanisms. To test whether β-arrestin-2 may participate in the physiological CH exercise training-induces, rats were subjected to resistance training for eight weeks. We have observed CH of 22% in the left ventricular mass/body weight ratio (Melo et al. 2015) and figure 2 shows that β-arrestin-2 gene expression increased 28%.
Altogether, we have studied the cardiac intracellular signaling in response to resistance training. Interestingly, we demonstrated that a single bout of resistance exercise does not induce IGF1-R tyrosine phosphorylation, which excludes a possible AT1R and IGF1-R crosstalk. Also, we suggest that ERK1/2 and AKT/mTOR activation by resistance training, but not p38 and JNK, may occur by the AT1R β-arrestin-dependent pathway (summarized in Fig 2) . Our results agree with the dual function of the AT1R both in physiological and pathological cardiac remodeling which depends on the intracellular signaling activated. AT1R may have beneficial effects when it is biased activated to the β-arrestin signaling by mechanical forces (Rakesh et al. 2010; Barauna et al. 2013 
